Compensatory movements following gait perturbations: changes in cinematic and muscular activation patterns.
The present study was designed to investigate the neuronal control and biomechanical effects of stumbling reactions. To induce these perturbations, a specially prepared treadmill was used which allowed rapid and powerful changes of treadmill speed. EMG recordings of leg muscles were related to cinematic movement patterns. Following an accelerating impulse, the standing leg was displaced in a posterior direction compared with normal gait, with a premature touchdown of the contralateral, swinging leg, forward of the body axis. This was associated with simultaneous activation of the gastrocnemius and biceps femoris of the ipsilateral and the tibialis anterior muscles of the contralateral leg. Following deceleration, the standing leg was displaced in an anterior direction and the contralateral swinging leg touched the ground prematurely behind the body axis. This was associated with activation of the ipsilateral tibialis anterior and rectus femoris and contralateral tibialis anterior muscles. In both conditions, the activation of the lower leg muscles on both sides occurred with a latency of 60-70 ms, monosynaptic responses being absent. In both cases, early touchdown was associated with a forward extension of the arm. It is concluded that the EMG responses are mediated by a polysynaptic spinal pathway to keep the body center of gravity constant and to prevent falling.